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Description 

BACKGROUND OF THE INVENTION) 
Field of the Invention 

[0001] The present invention relates to an image 
processing apparatus and an image processing method 
for image processing in a color management system or 
the like to faithfully reproduce colors. 



file. 



Related Background Art 

[0002J As shown in Fig 40, color gamuts vary from de- 
vice to device, such as scanners, monitors, printers and 
the like. 

[0003] In Fig 40, x and y denote chromaticity coordi- 
nates, and the insides of the graphics are color gamuts 
for a monitor, a printer and a scanner. 
[0004] Thus to reproduce colors and deal with differ- 
ences in color gamut, there arises the problem as to how 
a color in a non-overlapping gamut is to be handled. 
[0005] For example when converting a monitor color 
space to a printer color space, the problem is which 
printer color is to be used to express a color falling in 
the monitor color space, but not in the printer color 
space. 

[0006] A process for doing this is called a color gamut 
compression process (or color space compression 
process). 

[0007] A color gamut compression method is the one 
for mapping image data to colors expressible on an out- 
put device and is usually called CMM (color matchinq 
method). 

[0008] However, in a conventional color management 
system, only one process method is available for imple- 
menting the color matching method. 
[0009] In color space conversion processes between 
devices such as scanners, monitors, printers and the 
like, what process including color space compression is 
to be executed, i.e. a process method does not depend 
on devices, but information used for a process depends 
on devices. 

[0010] The abovementioned information is stored in 
a file called a device profile. 

[001 1] For example, the profile of a monitor contains 
data describing monitor characteristics such as x-y 
chromaticity values of red, green, blue and white, data 
on gamma characteristic curves for red, green and blue 
and the like for the monitor. 

[0012] Device profiles, as shown in Fig. 41 , are called 
scanner prof He, monitor profile, and printer profile in cor- 
respondence with individual devices. 
[0013] In the abovementioned color space conver- 
sion, a process is executed using a profile correspond- 
ing to a source device and a profile corresponding to a 
destination device. The former profile is called a source 
profile, and the latter profile is called a destination pro- 



[0014] For example, in a conversion from the scanner 
color space to the monitor color space, the source de- 
vice is a scanner, and the profile of the scanner is a 
5 source profile, while the destination device is a monitor, 
and the profile of the monitor is a destination profile. 
[0015] The abovementioned method involves a prob- 
lem which is an inability to execute image processing by 
selecting a process of realizing a particular color match - 
™ ing method according to a particular application. 

[0016] It is a concern of the present invention to pro- 
vide an image processing apparatus and method which 
solves the abovementioned problem. 
[0017] It is another concern of the present invention 
is to allow a process of realizing a selected color matching 
process method according to an application or function. 
[0018] It is a further concern of the present invention 
to allow a color matching process using default informa- 
tion even when a designated color matching process is 
20 not available. 

[0019] It is still another concern of the present inven- 
tion to allow a color matching process method to be se- 
lected based on the accuracy or processing time of a 
color matching process. 
25 [0020] International Patent Application No. WO-A- 
9206557 discloses a color image processing system 
which uses a plurality of look-up tables (LUPs) which 
include source and destination profiles from which a 
new LUT can be generated. Using the new LUT 
30 processing can be executed at a speed higher than 
could be achieved by using plural LUTs sequentially. 
[0021] Colour images obtained from an input device 
are transformed for reproduction on an output device. A 
user selects the desired colour transformation to be per- 
35 formed on the input image. 

[0022] In accordance with a first aspect of the inven- 
tion there is provided image processing apparatus as 
set out in claim 1 . 

[0023] In accordance with a second aspect of the 
<o present invention there is provided an image processing 
method as set out in claim 5. 

[0024] Other features of the present invention will be 
apparent from the following description of embodiments 
and drawings. 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0025] 



50 



55 



Fig. 1 shows an example of color reproduction in a 
color management system; - 
Fig 2 is a block diagram showing the circuit config- 
uration of an image processing system according 
to an embodiment of the present invention; 
Fig. 3 shows a profile address table; 
Fig. 4 is a flow chart showing a process of outputting 
color image data read from a color scanner to a 
color printer after executing a color matching proc- 
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ess thereon; 

Fig. 5 exemplifies a case where when a plurality of 
color matching process methods are available, 
there exist a plurality of device profiles having infor- 
mation for the processes; 5 
Fig. 6 shows an example of a profile structure; 
Fig. 7 shows an example of the structure of a header 
information unit; 

Fig. 8 shows an example of the structure of a CMM 
process information storage unit; 10 
Fig. 9 is a flow chart showing a process of fetching 
information for a selected color matching process 
from a corresponding device profile shown in Figs. 
5 to 8 and executing the selected color matching 
process; * 5 
Fig. 1 0 is a flow chart showing a process of fetching 
information for a selected color matching process 
from a corresponding device profile shown in Figs. 
5 to 8 and executing the selected color matching 
process; 20 
Fig. 1 1 is a flow chart showing a process of fetching 
information for a selected color matching process 
from a corresponding device profile shown in Figs. 
5 to 8 and executing the selected color matching 
process; 25 
Fig. 1 2 is a flow chart showing a process of fetching 
information for a selected color matching process 
from a corresponding device profile shown in Figs. 
5 to 8 and executing the selected color matching 
process; 30 
Fig. 13 is a flow chart showing a process of fetching 
information for a selected color matching process 
from a corresponding device profile shown in Figs. 
5 to 8 and executing the selected color matching 
process; 35 
Fig. 14 exemplifies a case where when a plurality 
of color matching process methods are available, 
there exists one device profile having information 
for the processes; 

Fig. 15showsanexampleofthestructureof ahead- *o 
er information unit; 

Fig. 1 6 shows an example of the structure of a CMM 
process information storage unit; 
Fig. 1 7 shows an example of the structure of a data 
storage unit for CMM; 45 
Fig. 18 shows an example of the structure of data 
for CMM; 

Fig. 19 shows an example of the structure of data 
for a process method; 

Fig. 20 is a flow chart showing a process of fetching so 
information for a selected color matching process 
from a corresponding device profile shown in Figs. 
14 to 19 and executing the selected color matching 
process; 

Fig. 21 is a flow chart showing a process of fetching ss 
information for a selected color matching process 
from a corresponding device profile shown in Figs. 
14 to 1 9 and executing the selected color matching 



process; 

Fig. 22 is a flow chart showing a process of fetching 
information for a selected color matching process 
from a corresponding device profile shown in Figs. 
1 4 to 1 9 and executing the selected color matching 
process; 

Fig. 23 is a flow chart showing a process of fetching 
information for a selected color matching process 
from a corresponding device profile shown in Figs. 
1 4 to 1 9 and executing the selected color matching 
process; 

Fig. 24 is a flow chart showing a process of fetching 
information for a selected color matching process 
from a corresponding device profile shown in Figs. 
1 4 to 1 9 and executing the selected color matching 
process; 

Fig. 25 is a flow chart showing a process of fetching 
information for a selected color matching process 
from a corresponding device profile shown in Figs. 
1 4 to 1 9 and executing the selected color matching 
process; 

Fig. 26 is a flow chart showing a process of fetching 
information for a selected color matching process 
from a corresponding device profile shown in Figs. 
1 4 to 1 9 and executing the selected color matching 
process; 

Fig. 27 shows an example of the process of step 

S115 of Fig. 11 or of step S224 of Fig. 23; 

Fig. 28 shows an example of the process of step 

S127 of Fig. 13 or of step S245 of Fig. 26; 

Fig. 29 shows a relational expression between XYZ 

data provided for by CIE and RGB data; 

Fig. 30 shows a relational expression between XYZ 

data provided for by CIE and RGB data; 

Fig, 31 shows an example of the process of step 

S31 of Fig. 28; 

Fig. 32 shows an example of a table for use with 
process 1 of Fig. 31; 

Fig. 33 shows an example of a table for use with 
process 4 of Fig. 31 ; 

Fig. 34 shows an example of a table for use with 
process 3 of Fig. 31; 

Fig. 35 shows an example of the process of step 

S127 of Fig. 13 or of step S245 of Fig. 26; 

Fig. 36 shows an example of conversion from XYZ 

data provided for by CIE to L*a*b*; 

Fig. 37 shows an example of the notion of CMM; 

Fig. 38 shows an example of three-dimensional 

LUT; 

Fig. 39 is an enlarged view exemplifying one solid 
of lattice containing an input L*a*b* value to LUT; 
Fig. 40 shows an example illustrating a difference 
in color gamut among devices; 
Fig. 41 shows an example of a device profile type; 
Fig. 42 shows an example of the structure of a head- 
er Information unit; 

Fig. 43 is a flow chart showing a process of selecting 
a destination profile according to a color matching 
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method described in a source profile for image data 

and executing color matching accordingly; 

Fig. 44 is a flow chart showing a process of selecting 

a destination profile according to a color matching 

method described in a source profile for image data 

and executing color matching accordingly; 

Fig. 45 is a flow chart showing a process of selecting 

a destination profile according to a color matching 

method described in a source profile for image data 

and executing color matching accordingly; 

Fig. 46 is a flow chart showing the process of step 

S515of Fig. 44; 

Fig. 47 is a flow chart showing the process of step 
S515of Fig. 44; 

Fig. 48 is a flow chart showing a process of fetching 
information for use with the process of a designated 
color matching method from a source profile and a 
destination profile and executing color matching ac- 
cordingly; 

Fig. 49 is a flow chart showing a process of fetching 
information for use with the process of a designated 
color matching method from a source profile and a 
destination profile and executing color matching ac- 
cordingly; 

Fig. 50 is a flow chart showing a process of fetching 
information for use with the process of a designated 
color matching method from a source profile and a 
destination profile and executing color matching ac- 
cordingly; 



Fig. 51 is a flow chart showing the process of step 
S713of Fig. 50; 

Fig. 52 is a flow chart showing the process of step 
S713of Fig. 50; and 

Fig. 53 is a flow chart showing the process of step 
S713of Fig. 50. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS " 



[0026] Fig. 1 shows an example of color reproduction 
in a color management system. 
[0027] The color management system executes color 
matching in due consideration of characteristics of color 
input/output devices. 

[0028] Three basic color input/output devices, i.e. 
color scanner, color monitor and color printer, are taken 
up herein. 

[0029] In the color management system, characteris- 
tics of these three devices need to be considered in a 
color reproduction process (color matching process), i. 
e. four color space conversion processes denoted with 
arrows in Fig. 1 . 

1 . Conversion process from scanner color space to 
monitor color space 

A process for faithfully displaying photograph 
data read from the scanner on the monitor. 

2. Conversion process from scanner color space to 



10 



printer color space 

A process for faithfully printing photograph data 
read from the scanner on the printer. 

3. Conversion process from monitor color space to 
printer color space 

A process for faithfully printing character data, 
graphics data and the like which have been pre- 
pared on the monitor using application software, on 
the printer. 

4. Conversion process from printer color space to 
monitor color space 



[0030] A process for previewing the results of printing 
on the printer on the monitor. 
« [0031] The abovementioned color spaces of three de- 
vices depend on individual devices and are different in 
color gamut as shown in Fig. 40. 
[0032] There are a plurality of conceivable methods 
for reproducing colors absorbing the difference in color 
20 gamut, which methods are executed in the abovemen- 
tioned color space conversion processes. 
[0033] Fig. 37 shows an example of a color gamut 
compression process. 

[0034] A color gamut compression method is the one 
25 for mapping image data to colors expressible on an out- 
put device and is usually called CMM (color matching 
method). 

[0035] Three typical examples of CMM will be taken 
up herein. 

30 [0036] Afirst CMM is a method which utilizes human's 
perception as shown at lower left of Fig. 37. 
[0037] In the first CMM, the most light and dark colors 
of image data are matched to the light and dark colors 
of an output device, respectively, and other colors are 

35 converted in such a manner as to maintain their relation 
with the most light and dark colors. 
[0038] A second CMM is a method which leaves the 
overlapped portion of image data and the color gamut 
of the output device intact and which maps a nonover- 

40 lapping portion onto the outer edge of the color gamut 
of a destination of conversion with lightness thereof be- 
ing saved. 

[0039] A third CMM is a method which compresses a 
nonoverlapping portion of image data and the color 
45 gamut of the output device with saturation thereof being 
saved. 

[0040] That is, thef irst CMM has afeature of attaching 
importance to lightness, the second CMM has a feature 
of faithfully reproducing such a gamut that is faithfully 

50 reproducible, and the third CMM has a feature of main- 
taining tone of a whole image. 
[0041] Thus, it is impossible to faithfully reproduce im- 
age data falling outside the color gamut of an output de- 
vice. Hence, CMM having an appropriate feature is ex- 

55 ecuted for reproducing an image as close to an original 
as possible. 

[0042] It is therefore necessary to select CMM ac- 
cording to characteristics of input image data. 
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[0043] Specific characteristics of input image data in- 
clude image pictures, CG images (character data, draw- 
ing commands) and the like. 

[0044] That is, the abovementioned selection intends 
to execute an optimum CMM based on characteristics 
of image data. 

[0045] In contrast to this, it is necessary to change the 
process of CMM according to user's applications. 
[0046] In details, for example, the process of CMM 
should be different depending on whether the user 
wants color matching at a high accuracy or at a high 
speed. 

[0047] Thus, first and second embodiments de- 
scribed in detail below have a plurality of CMMs corre- 
sponding to combinations of types and processes of 
CMM. 

[0048] Fig. 2 is a block diagram showing the circuit 
configuration of an image processing system according 
to an embodiment of the present Invention. 
[0049] As shown in Fig. 2, the image processing sys- 
tem according to the present embodiment comprises a 
color monitor 1 , a host computer 2, a color printer 3, and 
a color scanner 4. 

[0050] The host computer 2 processes image data or 
the like read from the color scanner 4 and displays the 
results of processing on the color monitor 1 or prints on 
the color printer 3. In details, the host computer 2 has a 
monitor interface 21 for transmitting data to and from the 
color monitor 1 , VRAM 22 used for display on the mon- 
itor, CPU 23 comprising ROM and RAM and controlling 
a whole system, a frame memory 24 used for display on 
the monitor, a print buffer 25 used for output to the print- 
er, a printer interface 26 for transmitting data to and from 
the color printer 3, a device profile storage unit 27 for 
storing device profiles including color gamut information 
tables and other information, a color gamut check unit 

28 for determining whether input color image data is 
present or not in the color gamut, a color conversion unit 

29 for executing color space conversion associated with 
color reproduction, a color reproduction process unit 2a 
for executing a color reproduction process based on the 
results of determination at the color gamut check unit 
28, a scanner interface 2b for transmitting data to and 
from the color scanner 4, a data bus 2c, and a console 
unit 2d used by the user for inputting instructions to the 
host computer by means of a mouse, keyboard or the 
like. 

[0051] Fig. 3 shows an example of a profile address 
table stored in the device profile storage unit 27. m (con- 
stant) device profiles are stored. 
[0052] The color space conversion process 2 in Fig. 
1 will now be described in detail as an example of proc- 
ess. 

[0053] Fig. 4 is a flow chart showing a process of out- 
putting color image data (RGB brightness data) read 
from the color scanner 4 to the color printer 4 after ex- 
ecuting a color matching process thereon. 
[0054] At step S10, a set of color image data (RGB 



brightness data) is read out of the color image data read 
from the scanner 4, and then processing proceeds to 
stepS11. 

[0055] The abovementioned data is RGB data which 
5 depends on display characteristics of the color scanner 
4, such as gamma characteristic and the like, and which 
is colorimetrically defined (a chromaticity value is defi- 
nite for R, G, B and white). 

[0056] The RGB data read at step S11 undergoes a 
10 color matching process at the color reproduction proc- 
ess unit 2a to be converted to CMYK data dependent 
on the color printer 3, and then processing proceeds to 
step S12. 

[0057] The CMYK data converted at step S12 is 
15 stored in the print buffer 25, and then processing pro- 
ceeds to step S 13. 

[0058] At step S13, it is checked whether remaining 
color image data is present. 
[0059] If present, processing returns to step S1 0. 
20 [0060] If absent, processing proceeds to step S14 to 
output the CMYK data stored in the print buffer to the 
color printer 3 and then terminates. 

(First embodiment) 

25 

[0061] The present embodiment relates to an exam- 
ple of a process where information for use with a plurality 
of processes to realize one type of CMM is stored in cor- 
responding independent device files, information for a 

30 selected process is fetched from a corresponding de- 
vice profile, and the selected process is executed on 
color image data read from a scanner forcolor matching. 
[0062] By storing information in independent device 
profiles, for example, when one piece of information is 

35 to be modified, the modification may be done in device 
profile units, thereby rendering the handling of data 
easy. 

[0063] Fig. 5 shows that when there are n (n is a con- 
stant) process methods for realizing color matching 
40 called CMM1, the process methods featuring high ac- 
curacy, high speed and the like, respectively, device pro- 
files number in up to n. 

[0064] Fig. 6 shows an example of the structure of a 
profile. 

45 [0065] Here, the profile comprises the following three 
areas: a header information unit to store profile manage- 
ment information, a CMM process information storage 
unit to store information for a CMM process, and an in- 
formation storage unit for device color gamut check for 

so checking a device color gamut. 

[0066] Fig. 7 shows the structure of the header infor- 
mation unit. 

[0067] Here, the header information unit stores a de- 
vice model as information about an object device of a 
55 profile, a data size as data size information of a profile, 
a version for profile management, CMMSubtype as 
classification information of CMM, CMprocesstype as 
classification information of a process to realize a meth- 
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od of CMMSubtype, Gamutchecktype as information in- 
dicating which device color gamut check method a pro- 
file corresponds to, Information about an offset value for 
the CMM process information storage unit of Fig. 6, and 
information about an offset value for the information 
storage unit for device color gamut check of Fig. 6. 
[0068] Fig. 8 shows the structure of the CMM process 
information storage unit of Fig. 6. 
[0069] Here, the CMM process information storage 
unit stores a data size for a CMM process corresponding 
to a profile and data for the CMM process. 
[0070] Figs. 9 to 13 show flow charts illustrating a 
process at the color reproduction process unit 2a of 
fetching information for a selected color matching proc- 
ess from a corresponding device profile shown in Figs. 
5 to 8 and of executing a conversion process from the 
scanner color space to the printer color space, i.e. a 
color gamut compression process, the conversion proc- 
ess being described above as an example of a selected 
color matching process. 

[0071] At step S1 00, the device model information of 
a scanner in use, which is a source device, is set for 
smodel. Then, processing proceeds to step S101. 
[0072] At step S 1 01 , the device model information of 
a printer in use, which is a destination device, is set for 
. pmodel. Then, processing proceeds to step S102. 
[0073] At step S102, classification information of 
CMM designated from the console unit 2d is set for CM- 
Mtype. Then, processing proceeds to step S103. 
[0074] Likewise, at step S1 03, classification informa- 
tion of a CMM process designated from the console unit 
2d is set for processtype. Then, processing proceeds to 
steps 104. 

[0075] At step S1 04, a pointer is set to the head of the 
profile address table of Fig. 3. Then, processing pro- 
ceeds to step S 105. 

[0076] At step S105, 1 is set for constant i. Then, 
processing proceeds to step S1 06. 
[0077] At step S1 06, the value of i and the value of m 
(constant) indicative of the number of profiles are com- 
pared. 

[0078] If i is greater than m, processing terminates. 
[0079] If not, processing proceeds to step S107. In- 
formation about a device model which has been fetched 
from the header information unit based on the head ad- 
dress of a profile pointed by a pointer is compared with 
smodel. 

[0080] If not equal, processing proceeds to step S1 1 0. 
i and the pointer are incremented by one, and then 
processing returns to step S106. 
[0081] If equal at step S1 07, processing proceeds to 
step S108. CMMsubtype which has been fetched from 
the header information unit based on the head address 
of a profile pointed by a pointer is compared with CM- 
Mtype. 

[0082] If not equal, processing proceeds to step S1 1 0. 
i and the pointer are incremented by one, and then 
processing returns to step S1 06. 



[0083] If equal at step S1 08, processing proceeds to 
step S109. CMprocesstype which has been fetched 
from the header information . unit based on the head ad- 
dress of a profile pointed by a pointer is compared with 
5 processtype. 

[0084] If not equal, processing proceeds to step S1 1 0. 
i and the pointer are incremented by one, and then 
processing returns to step S1 06. 
[0085] If equal at step S1 09, processing proceeds to 
10 step S1 1 1 . The head address of a profile is fetched, and 
the fetched head address is set for adrl . Then, process- 
ing proceeds to step S112. 

[0086] AtstepS112, an offset value for the CMM proc- 
ess information storage unit is set for adr2. Then, 
'5 processing proceeds to step S 1 1 3. 

[0087] At step S113, a pointer is set to adrl + adr2. 
Then, processing proceeds to step S114. 
[0088] At step S114, a pointer is set to the head of 
data for CMM process in the CMM process information 
20 g°g 9eunltof Flg " 8Then - Processing proceeds to step 

[0089] At step S1 1 5, a CMM process is executed to 
correct scanner characteristics on the basis of data de- 
pendent on scanner characteristics using the data for 
25 CMM process pointed by the pointer. Then, processing 
proceeds to step S1 16. 

[0090] At step S1 16, a pointer is set to the head of the 
profile address table of Fig. 3. Then, processing pro- 
ceeds to step S1 17. 
30 [0091] At step S117, I is set for constant i. Then, 
processing proceeds to step S118. 
[0092] At step S1 1 8, the value of i and the value of m 
. (constant) indicative of the number of profiles are com- 
pared. 

3s [0093] If j is greater than m, processing terminates. 
[0094] If not, processing proceeds to step S119. In- 
formation about a device model which has been fetched 
from the header information unit based on the head ad- 
dress of a profile pointed by a pointer is compared with 
40 pmodel. 

[0095] If not equal, processing proceeds to step S1 22. 
i and the pointer are incremented by one, and then 
processing returns to step S118. 
[0096] If equal at step S1 1 9, processing proceeds to 
45 step S120. CMMsubtype which has been fetched from 
the header information unit based on the head address 
of a profile pointed by a pointer is compared with CM- 
Mtype. 

[0097] If not equal, processing proceeds to step S1 22. 
50 i and the pointer are incremented by one, and then 
processing returns to step S118. 
[0098] If equal at step S1 20, processing proceeds to 
step S121. CMprocesstype which has been fetched 
from the header information unit based on the head ad- 
55 dress of a profile pointed by a pointer is compared with 
processtype. 

[0099] If not equal, processing proceeds to step S1 12. 
i and the pointer are incremented by one, and then 
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processing returns to step S1 1 8. 
[01 00] If equal at step S1 21 , processing proceeds to 
step S1 23. The head address of a profile is fetched, and 
the fetched head address is set for adrl . Then, process- 
ing proceeds to step S124. 

[0101] At step S124, an offset value for the CMM proc- 
ess information storage unit is set for adr2. Then, 
processing proceeds to step S125. 
[0102] At step S125, a pointer is set to adrl + adr2. 
Then, processing proceeds to step S126. 
[0103] At step S126, a pointer is set to the head of 
data for CMM process in the CMM process information 
storage unit of Fig. 8. Then, processing proceeds to step 
S127. 

[0104] At step S127, a CMM process is executed for 
conversion to data dependent on printer characteristics 
using the data for CMM process pointed by the pointer. 
Then, processing terminates. 
[0105] That is, according to the process described 
above, at steps S1 00 to S1 03, each piece of information 
is set for executing a CMM process designated by the 
user from the console unit 2c. At steps S104 to S115, 
for executing a designated CMM process at a designat- 
ed scanner, a process dependent on designated scan- 
ner characteristics is executed using a source profile. 
Likewise, at steps S116 to S127, a process dependent 
on designated printer characteristics is executed using 
a destination profile. 

[0106] Thus, when a certain type of CMM and a CMM 
process are designated, independent device profiles 
(scanner and printer profiles in this example) which have 
information corresponding to the designated method 
and process and which correspond to a source device 
and a destination device, respectively, are selected. 
Based on information contained in the device profiles, 
a color matching process can be executed. 

(Second embodiment) 

[01 07] The present embodiment relates to a process 
where information about a plurality of processes for a 
certain type of CMM is stored in one device profile, in-, 
formation for a selected CMM process is fetched from 
the device profile, and the selected process is executed 
on color image data read from a scanner for color match- 
ing. 

[0108] Since information about a plurality of process- 
es is stored in one device profile, reading designated 
information or the like is easy to manage. 
[01 09] Fig. 1 4 shows that even when there are n (n is 
a constant) process methods for realizing color match- 
ing called CMM1 , only one device profile is involved. 
[0110] An example of the structure of the profile de- 
scribed above is identical to the example in Fig. 6. 
[0111] Fig. 15 shows the structure of the header in- 
formation unit. 

[0112] Here, the header information unit stores a de- 
vice model as information about an object device of a 



profile, a data size as data size information of a profile, 
a version for profile management, Gamutchecktype as 
information indicating which device color gamut check 
method a profile corresponds to, information about an 
5 offset value for the CMM process information storage 
unit of Fig. 6, and information about an offset value for 
the information storage unit for device color gamut 
check of Fig. 6. 

[0113] Fig. 16 shows the structure of the CMM proc- 

10 ess information storage unit of Fig. 6. 

[0114] Here, the CMM process information storage 
unit comprises a header unit which manages data for i 
(constant) types of CMMs and a data storage unit for 
CMM which stores data for I (constant) types of CMMs. 

15 [0115] Fig. 17 shows the structure of the data storage 
unit for CMM of Fig. 16. 

[0116] Here, the data storage unit for CMM stores 
CMMsubtype as classification information of CMM, in- 
formation about data size for CMM, and the head ad- 
20 dress of data for CMM. 

[0117] Fig. 18 shows the structure of the datastorage 
unit for CMM of Fig. 17. 

[01 1 8] Here, the data storage unit for CMM comprises 
a header unit which manages data for n (constant) proc- 
25 ess methods for CMM and a data storage unit for proc- 
ess methods which stores data for n (constant) process 
methods for CMM. 

[0119] Fig. 19 shows the structure of the data storage 
unit for process methods of Fig. 18. 
30 [0120] Here, the data storage unit for process meth- 
ods stores CMprocesstype as classification information 
of a CMM process, information about the size of data 
for a CMM process, and the head address of data for a 
CMM process. 

35 [0121] Figs. 20 to 26 show flow charts illustrating a 
process at the color reproduction process unit 2a of 
fetching information for a selected color matching proc- 
ess from a corresponding device profile shown in Figs. 
1 4 to 1 9 and of executing a conversion process from the 

40 scanner color space to the printer color space, the con- 
version process being described above as an example 
of a selected color matching process. 
[01 22] At step S200, the device model information of 
a scanner in use is set for smodel. Then, processing pro- 

45 ceeds to step S201 . 

[01 23] At step S201 , the device model information of 
a printer in use is set for pmodel. Then, processing pro- 
ceeds to step S202. 

[0124] At step S202, classification information of 
so CMM designated from the console unit 2d is set for CM- 
Mtype. Then, processing proceeds to step S203. 
[0125] Likewise, at step S203, classification informa- 
tion of a CMM process designated from the console unit 
2d is set for Processtype. Then, processing proceeds to 
55 step S204. 

[0126] At step S204, a pointer is set to the head of the 
profile address table of Fig. 3. Then, processing pro- 
ceeds to step S205. 



13 

[0127] At step S205, 1 is set for constant i. Then, 
processing proceeds to step S206. 
[01 28] At step S206, the value of i and the value of m 
(constant) indicative of the number of profiles are com- 
pared. 5 
[0129] If i is greater than m, processing terminates. 
[0130] If not, processing proceeds to step S207. In- 
formation about a device model which has been fetched 
from the header information unit based on the head ad- 
dress of a profile pointed by a pointer is compared with 10 
smodel. 

[01 31 ] If not eq ual, processing proceeds to step S208. 
i and the pointer are incremented by one, and then 
processing returns to step S206. 

[0132] If equal at step S207, processing proceeds to 15 
step S209. The head address of a profile is fetched, and 
the fetched head address is set for adrl . Then, process- 
ing proceeds to step S21 0. 

[0133] At step S210, an offset value for the CMM proc- 
ess information storage unit is set for adr2. Then, 20 
processing proceeds to step S211 . 
[0134] At step S211 , a pointer is set to adrl + adr2. 
Then, processing proceeds to step S212. 
[01 35] At step S21 2, a pointer is set to the head of a 
header for CMM1 in the CMM process information stor- 25 
age unit of Fig. 16. Then, processing proceeds to step 
S213. 

[0136] At step S213, 1 is set for constant j. Then, 
processing proceeds to step S214. 
[0137] At step S214, the value of j and the corre- so 
sponding value of I (constant) indicative of the number 
of CMMs are compared. 

[01 38] If j is greater than I, processing terminates. 
[0139] If not, processing proceeds to step S215. 
CMMsubtype which has been fetched from the header 3s 
information unit based on the head address of a profile 
pointed by a pointer is compared with CMMtype. 
[0140] If not equal, processing proceeds to step S216. 
j is incremented by one, and the pointer is set to the 
head of a header for a next CMM. Then, processing re- 40 
turns to step S214. 

[0141] If equal at step S215, processing proceeds to 
step S217. A pointer is set to the head address of data 
for CMM of Fig. 17, and then processing proceeds to 
step S2 18. 45 
[0142] At step S21 8, a pointer is set to the head of a 
header for process methodl of Fig. 18. Then, process- 
ing proceeds to step S21 9. 

[0143] At step S219, I is set for constant k. Then, 
processing proceeds to step S220. so 
[0144] At step S220, the value of k and the corre- 
sponding value of n (constant) indicative of the number 
of CMM processes are compared. 
[01 45] If k is greater than n, processing terminates. 
[0146] If not, processing proceeds to step S221 . CM- ss 
processtype which has been fetched from the header 
information unit based on the head address of a profile 
pointed by a pointer is compared with Processtype. 
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[01 47] If not equal, processing proceeds to step S222. 
k is incremented by one, and the pointer is set to the 
head of a header for a next process method. Then, 
processing returns to step S220. 
[01 48] If equal at step S221 , processing proceeds to 
step S223. A pointer is set to the head address of data 
for process of Fig. 19. Then, processing proceeds to 
step S224. 

[0149] At step S224, a CMM process is executed to 
correct scanner characteristics on the basis of data in- 
dicative of scanner characteristics using data for proc- 
ess pointed by the pointer. Then, processing proceeds 
to step S225. 

[0150] At step S225, a pointer is set to the head of the 
profile address table of Fig. 3. Then, processing pro- 
ceeds to step S226. 

[0151] At step S226, I is set for constant i. Then, 
processing proceeds to step S227. 
[01 52] At step S227, the value of i and the value of m 
(constant) indicative of the number of profiles are com- 
pared. 

[0153] If i is greater than m, processing terminates. 
[0154] If not, processing proceeds to step S228. In- 
formation about a device model which has been fetched 
from the header information unit based on the head ad- 
dress of a profile pointed by a pointer is compared with 
pmodel. 

[0155] If not equal, processing proceeds to step S229. 
i and the pointer are incremented by one, and then 
processing returns to step S227. 
[01 56] If equal at step S228, processing proceeds to 
step S230. The head address of a profile is fetched, and 
the fetched head address is set for adrl . Then, process- 
ing proceeds to step S231. 

[0157] AtstepS231 , an offset valueforthe CMM proc- 
ess information storage unit is set for adr2. Then, 
processing proceeds to step S232. 
[0158] At step S232, a pointer is set to adrl + adr2. 
Then, processing proceeds to step S233. 
[01 59] At step S233, a pointer is set to the head of a 
header for CMM1 in the CMM process information stor- 
age 5 unit of Fig. 1 6. Then, processing proceeds to step 
S234. 

[0160] At step S234, I is set for constant j. Then, 
processing proceeds to step S235. 
[0161] At step S235, the value of j and the corre- 
sponding value of I (constant) indicative of the number 
of CMMs are compared. 

[0162] If j is greater than I, processing terminates. 
[0163] If not, processing proceeds to step S236. 
CMMsubtype which has been fetched from the header 
information unit based on the head address of a profile 
pointed by a pointer is compared with CMMtype. 
[01 64] If not equal, processing proceeds to step S237. 
j is incremented by one, and the pointer is set to the 
head of a header for a next CMM. Then, processing re- 
turns to step S235. 

[0165] If equal at step S236, processing proceeds to 
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step S238. A pointer is set to the head address of data 
for CMM of Fig. 17, and then processing proceeds to 
step S239. 

[0166] At step S239, a pointer is set to the head of a 
header for process methodl of Fig. 1 9. Then, process- 
ing proceeds to step S240. 

[0167] At step S240, I is set for constant k. Then, 
processing proceeds to step S241 . 
[0168] At step S241, the value of k and the corre- 
sponding value of n (constant) indicative of the number 
of CMM processes are compared. 
[0169] If k is greater than n, processing terminates. 
[0170] If not, processing proceeds to step S242. CM- 
processtype which has been fetched from the header 
information unit based on the head address of a profile 
pointed by a pointer is compared with Processtype. 
[0171] If not equal, processing proceeds to step S243. 
k is incremented by one, and the pointer is set to the 
head of a header for a next process method. Then, 
processing returns to step S241 . 
[0172] If equal at step S242, processing proceeds to 
step S244. A pointer is set to the head address of data 
for process of Fig. 19. Then, processing proceeds to 
step S245. 

[0173] At step S245, a CMM process is executed to 
make conversion to data dependent on printer charac- 
teristics using data for process pointed by the pointer. 
Then, processing terminates. 

[0174] That is, as in the first embodiment, according 
to the process described above, at steps S200 to S203, 
each piece of information is set for executing CMM des- 
ignated by the user from the console unit 2c. At steps 
S204 to S224, a scanner related process is executed, 
and at steps S225 to S246, a printer related process is 
executed. 

[0175] Thus, when a certain type of CMM and a CMM 
process are designated, information for the designated 
type of CMM and process is fetched from device profiles 
associated with devices concerned (scanner and printer 
profiles in this example). Based on the information, a 
color matching process can be executed. 
[0176] Processes of step S115 of Fig. 11, step S127 
of Fig. 13, step S224 of Fig. 23, and step S245 of Fig. 
26 are designated ones out of a plurality of processes 
to realize a designated type of CMM. 
[0177] As described above, according to the first and 
second embodiments, it is possible to execute a color 
matching process according to characteristics of input 
image data and user's applications. 
[0178] As in the.case of CMM, information used for a 
gamut check, which determines whether input image 
data falls in the color gamut of an output device, may be 
made selectable according to applications and func- 
tions. 

[0179] That is, the correspondence of a gamut type in 
a header of a profile and information corresponding to 
the gamut type with speed or accuracy may be estab- 
lished. 



[01 80] An example of a process where color matching 
is rather lower in accuracy, but shorter in processing 
time, and an example of a process where color matching 
is higher in accuracy, but longer in processing time, will 
5 be given as examples of color matching processes cor- 
responding to combinations of CMMSubtype and CM- 
processtype in the first and second embodiments de- 
scribed above. 

[0181] (Example of a process where color matching 
10 is rather lower in accuracy, but shorter in processing 
time) 

[0182] Fig. 27 shows an example of the process of 
step S115 of Fig. 11 or step S224 of Fig. 23, i.e. an ex- 
ample of a process of converting input data dependent 
is on characteristics of a source device to standard data. 
[0183] Here, scanner dependent RGB brightness da- 
ta is converted to device independent XYZ data provid- 
ed for by CIE (International Commission on Illumina- 
tion). 

20 [0184] Since the scanner dependent RGB data is the 
one defined colorimetrically (a chromaticity value is def- 
inite for R, G, B and white), the relational expression of 
Fig. 29 holds between the RGB data and XYZ data. The 
relational expression of Fig. 29 can be used for the proc- 

25 ess of step S1 1 5 of Fig. 1 1 . 

[0185] Where, P,j (I, j = 1, 2, 3) indicates constants 
determined respectively by colorimetric definitions of 
RGB dependent on the scanner 4. The constant can be 
used as data for CMM process of step S114 of Fig. 11 

30 orstepS223of Fig. 23. 

[0186] Fig. 28 shows an example of the process of 
step S 127 of Fig. 13 or step S245 of Fig. 26, i.e. an ex- 
ample of a process of converting the standard data to 
data dependent on output characteristics of a destina- 

35 tion device. 

[0187] At step S30, the XYZ data converted at step 
S20 of Fig. 27 is converted to RGB data conforming to 
NTSC (National Television System Committee). Then, 
processing proceeds to step S31 . 

40 [0188] At step S31 , the above RGB data conforming 
to NTSC is converted to printer dependent CMYK data. 
Then, processing terminates. 

[01 89] Since the RGB data conforming to NTSC is the 
one defined colorimetrically (a chromaticity value is def- 
45 jpite for R, G, B and white), the relational expression of 
Fig. 30 holds between the RGB data and XYZ data. The 
relational expression of Fig. 30 can be used for the proc- 
ess of step S30 of Fig. 28. 

[01 90] Where, q,j (i, j = 1 , 2, 3) indicates constants de- 
so termined respectively by colorimetric definitions of RGB 
conforming to NTSC. 

[0191] Fig. 31 shows an example of the process of 
step S31 of Fig. 28. 

[0192] At process 1 , a process of density conversion 
55 j S executed to execute LOG conversion on brightness 
information of R, G and B values for conversion to den- 
sity information of C, M and Y values. 
[0193] At process 2, a process of undercolor removal 
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is executed to take a Bk value out of the C, M and Y 
values. 

[01 94] At process 3, a process of masking is executed 
to make correction for unwanted absorption character- 
istics of C, M and Y toner or ink and to execute color 5 
matching. 

[0195] At process 4, a process of gamma conversion 
is executed to adjust contrast and brightness according 
to an image. 

[0196] Fig. 32 shows an example of a table used at 10 
process 1 described above. 

[01 97] Density information of C, M and Y values (0 to 
255) can be easily obtained for input brightness infor- 
mation of R, G and B values (0 to 255). 
[0198] Fig. 33 shows an example of a table used at 15 
process 4 described above. 

[0199] Output C, M, Y and K values (0 to 255) can be 
easily obtained for input C, M , Y and K values (0 to 255). 
[0200] Fig. 34 shows an example-of a process of 
process 3 described above. 20 
[0201] Where, r,j (i, j = 1 , 2, 3) is a constant whose 
value varies depending on the type of CMM. 
[0202] A processing speed can be improved by hav- 
ing the results of addition of parts enclosed with a dotted 
line in Fig. 34, in the form of a table. 25 
[0203] Data in this table can be used as data for CMM 
process at step S126 of Fig. 13 or data for process at 
step S244 of Fig. 26. That is, a color matching process 
including color gamut compression can be executed at 
a high speed using a matrix operation. 30 



(Example of a process where color matching is higher 
in accuracy, but longer in processing time) 

[0204] An example of the process of step S1 1 5 of Fig. 
1 1 or step S224 of Fig. 23 is identical to the process of 
Fig. 27 described above. 

[0205] Fig. 35 shows an example of the process of 
step S127 of Fig. 13 or step S245 of Fig. 26. 
[0206] At step S40, the XYZ data converted at step 
S20 of Fig. 27 is converted to L*a*b* data. Then, 
processing proceeds to step S41 . 
[0207] At step S41 , the above L*a*b* data is convert- 
ed to printer dependent CMYK data, and then process- 
ing terminates. 

[0208] Fig. 36 shows an example of the process of 
step S40 of Fig. 35. 

[0209] Where, Xn, Yn and Zn are constants deter- 
mined by which standard light source provided for by 
CIE to conform to. 

[021 0] Step S41 of Fig. 35 executes a process of con- 
verting L*a*b* including colors falling outside the color 
gamut of a printer to CMYK falling in the color gamut of 
the printer by means of color gamut compression. 
[021 1 ] There is a method for realizing this color gamut 
compression process which uses three-dimensional 
LUT (look-up table). 

[021 2] Fig. 38 shows an example of LUT 



[021 3] LUT is in such a three-dimensional table struc- 
ture that a three-dimensional color solid of L*a*b* is di- 
vided equally spaced (AL*, Aa*, Ab*) in the direction of 
each coordinate axis and in the form of lattice. A value 
of CMYK corresponding to a sampled value of L*a*b* is 
stored at each vertex of each solid of lattice. 
[0214] If the type of CMM is different, the above value 
of CMYK corresponding to a sampled value of L*a*b* is 
also different, and hence a value in the table described 
above becomes different accordingly. 
[0215] Fig. 39 is an enlarged view exemplifying one 
solid of lattice containing an input L*a*b* value to LUT 
[0216] Here, a z direction corresponds to an L* axis, 
an x direction to an a* axis, and a y direction to a b* axis. 
[0217] Let an input L*a*b* value be positioned at point 
P. 

[0218] Take a vertex at near left of lattice as (x<,, y v 
z^, suppose AL* = Aa* = Ab* = 1 , and take a displace- 
ment from the vertex to point P as x f , y f , z f . Then, coor- 
dinates and relation shown in Fig. 6 will hold. 
[0219] If a value of CMYK stored at each vertex is ex- 
pressed by U (x, y, z), then a value of CMY stored at 
point P, U (x 1 + x fl y 1 + y f , + Zf ), can be obtained by 
interpolation expressed by the following. 

U (*1 +* f( y 1 + y f , ^ +z f ) 
= U(x 1 ,y 1 ,z 1 ).(1-x f )(1-y f )(1-z f ) 
+ U(x 1+ 1,y 1 ,z 1 ).x f (1-y f ) (1-z f ) 
+ U(x 1 ,y 1+ 1,z 1 ).(1-x f )y f (1-z f ) 



35 -+U(x 1 ,y 1> z 1 +1).(1-x f )(1-y f )z f 
+ U(x 1>yi +1 l z 1 +1).(1- Xf ) y f z f 
+ U(x 1 +1 l y 1 ,z 1 +1).x f (1-y f ) z f 

40 

+ U(x 1 +1,y l +1 l z l )-x f y f (1 -z f ) 
+ U(x 1 + 1,y 1 4-1,z 1 + 1).x f y f z f 1 

45 [0220] Thus, a value of CMY corresponding to the in- 
put L*a*b* value can be obtained using LUT and an in- 
terpolation process. 

[0221] The abovementioned method using LUT can 
realize highly accurate matching, but has a drawback 
so that processing time becomes longer due to the inter- 
polation process involved. 

[0222] Thus, a highly accurate color gamut check can 
be executed. 

[0223] The construction described above allows the 
55 user to select CMM according to an application for im- 
age processing. 

[0224] When a plurality of CMMs are different in ac- 
curacy as in the embodiment described above, the user 
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can designate CMM based on an accuracy. 
[0225] A feature of CMM is not limited to accuracy. 
For example, time required for processing or the like 
may be acceptable as a feature of CMM. 
[0226] The present invention is not limited to a con- 
version process from scanner color space to printer 
color space, but may be applicable to combinations of 
other color spaces such as a conversion process from 
scanner color space to monitor color space and the like. 
[0227] An "example of a process where color match- 
ing is rather lower in accuracy, but shorter in processing 
time" and an "example of a process where color match- 
ing is higher in accuracy, but longer in processing time" 
are not limited to the processes described above. For 
example, combinations of other processes such as the 
abovementioned color gamut compression by primary 
masking, color gamut compression by secondary mask- 
ing and the like may be acceptable. 

(Third embodiment) 

[0228] The present embodiment relates to an exam- 
ple of a process to be executed in a case where when 
a device profile having information used for a process 
of a designated color matching method is selected as a 
source profile for executing a matching process based 
on the designated color matching method, the destina- 
tion profile having information used for the process of 
the designated color matching method does not exist. 
[0229] Fig. 42 shows the structure of the header in- 
formation unit. Here, the header information unit stores 
a device model, a data size, a version, CMMSubtype, 
Gamutchecktype, an offset value for the CMM process 
information storage unit, and an offset value for the in- 
formation storage unit for device color gamut check. 
[0230] The structure of a profile and the structure of 
the CMM process information storage unit are similar to 
those for the first embodiment. 
[0231] Figs. 43 to 45 show flow charts illustrating a 
process of selecting a destination file based on a color 
matching method described in a source profile for image 
data and of executing color matching at the color repro- 
duction process unit 2a. 

[0232] At step S500, image data is read. Then, 
processing proceeds to step S501 . 
[0233] At step S501 , whether a device profile is at- 
tached to the image data is checked. 
[0234] If the profile is attached, processing proceeds 
to step S502, and the attached profile is set for a source 
profile, Then, processing proceeds to step S504. 
[0235] If the profile is not attached, processing pro- 
ceeds to step S503, and a system profile is set for a 
source profile. Then, processing proceeds to step S504. 
[0236] Here, the system profile denotes one of color 
monitor profiles which are currently held for use. The 
system profile may be designated by the user or other 
method, for example, by such a method that an appli- 
cation automatically designates the system profile ac- 



cording to a printing speed of a color output device. 
[0237] At step S504, a pointer is set to the head of the 
source profile. Then, processing proceeds to step S505. 
[0238] At step S505, the contents of CMMSubtype 

5 which have been fetched from the header information 
unit of Fig. 11 based on the head address of a profile 
pointed by the pointer are set for CMMtype. Then, 
processing proceeds to step S506. 
[0239] At step S506, the device model information of 

10 a printer in use is set for pmodel. Then, processing pro- 
ceeds to step S507. 

[0240] At step S507, a pointer is set to the head of a 
profile address table. Then, processing proceeds to step 
S508. 

is [0241] At step S508, I is set for constant i. Then, 
processing proceeds to step S508. 
[0242] At step S509, the value of i and the value of m 
(constant) indicative of the number of profiles are com- 
pared. 

20 [0243] If i is greater than m, processing proceeds to 
step S510 to notify the user of the absence of a profile 
necessary for a designated process. 
[0244] At step S511, an instruction from the user 
whether to use a default printer profile for processing is 

25 waited for. 

[0245] If an instruction to terminate processing is giv- 
en, processing terminates. 

[0246] If it is indicated that the user uses a default 
printer profile for processing, processing proceeds to 
30 step S512, and a previously prepared default printer 
profile is set for a destination profile. Then, processing 
proceeds to step S513. 

[0247] Here, the default printer profile is a printer pro- 
file having information for a process of a default CMM. 

35 [0248] If i is not greater than m, processing proceeds 
to step S513. Information about a device model which 
has been fetched from the header information unit 
based on the head address of a profile pointed by a 
pointer is compared with smodel. 

40 [0249] If not equal, processing proceeds to step S51 5. 
i and the pointer are incremented by one, and then 
processing returns to step S509. 
[0250] If equal at step S513, processing proceeds to 
step S514. CMMsubtype which has been fetched from 

45 the header information unit based on the head address 
of a profile pointed by a pointer is compared with CM- 
Mtype. 

[0251 ] If not equal, processing proceeds to step S51 5. 
i and the pointer are incremented by one, and then 
so processing returns to step S509. 

[0252] If equal at step S514, processing proceeds to 
step S516. A printer profile pointed by a pointer is set 
for a destination profile, and then processing proceeds 
to step S517. 

55 [0253] At step S517, a CMM process is executed. 
Then, processing proceeds to step S518. 
[0254] At step S518, whether remaining image data 
exists is checked. If not, processing terminates. If 
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present; processing returns to step S500. 
[0255] Thus, even when an independent printer pro- 
file having information corresponding to a designated 
type of CMM does not exist, a previously prepared print- 
er profile corresponding to a default CMM is selected as 
a destination profile for executing a color matching proc- 
ess. 

[0256] Figs. 46 and 47 show flow charts illustrating 
the process of step S51 7 of Fig. 45. 
[0257] At step S600, the head address of a . source 
profile is fetched, and the fetched head address is set 
for adrl . Then, processing proceeds to step S601 . 
[0258] At step S601 , an offset value for the CMM proc- 
ess information storage unit in the header information 
unit is set for adr2. Then, processing proceeds to step 
S602. 

[0259] At step S602, pointerl is set to adrl + adr2. 
Then, processing proceeds to step S603. 
[0260] At step S603, pointerl is set to the head of data 
for CMM process in the CMM process information stor- 
age unit. Then, processing proceeds to step S604. 
[0261] At step S604, the head address of a destina- 
tion profile is fetched, and the fetched head address is 
set for adrl . Then, processing proceeds to step S605. 
[0262] At step S605, an offset value for the CMM proc- 
ess information storage unit in the header information 
unit is set for adr2. Then, processing proceeds to step 
S606. 

[0263] At step S606, pointed is set to adrl + adr2. 
Then, processing proceeds to step S607. 
[0264] At step S607, pointer2 is set to the head of data 
for CMM process in the CMM process information stor- 
age unit. Then, processing proceeds to step S608. 
[0265] At step S608, a CMM process is executed us- 
ing data for CMM process pointed by pointerl and 
pointer2, and then processing terminates. 
[0266] Thus, a color matching process can be execut- 
ed using information for CMM process of a designated 
source profile and of a selected destination profile. 
[0267] If information for a designated process does 
not exist, the user will be notified of it and hence be able 
to recognize whether a process wanted by the user is 
executable or not. Processing can be continued or ter- 
minated as desired by the user. 
[0268] In the example given above, a printer profile is 
taken up as a destination profile. However, a similar 
process is also applicable, for example, to a monitor pro- 
file or the like. 

[0269] At step S704, a pointer is set to the head of the 
source profile. Then, processing proceeds to step S705. 
[0270] At step S705, information about a designated 
type of CMM is setforCMMtype. Then, processing pro- 
ceeds to step S706. 

[0271] At step S706, the device model information of 
a printer in use is set for pmodel. Then, processing pro- 
ceeds to step S707. 

[0272] At step S707, a pointer is set to the head of a 
profile address table. Then, processing proceeds to step 



S708. 

[0273] At step S708, I is set for constant i. Then, 
processing proceeds to step S709. 
[0274] At step S709, the value of i and the value of m 
5 (constant) indicative of the number of profiles are com- 
pared. 

[0275] If i is greater than m, processing terminates. 
[0276] If not, processing proceeds to step S710. in- 
formation about a device model which has been fetched 
io from the header information unit based on the head ad- 
dress of a profile pointed by a pointer is compared with 
pmodel. 

[0277] If not equal, processing proceeds to step S71 1 . 
i and the pointer are incremented by one, and then 
*5 processing returns to step S709. 

[0278] If equal at step S71 2, a printer profile pointed 
by a pointer is set for a destination profile, and then 
processing proceeds to step S71 3. 



20 (Fourth embodiment) 

[0279] The present embodiment relates to an exam- 
ple of a process of executing color matching on color 
image data in a case where when a device profile having 
25 information used for a process of a designated color 
matching method is selected for executing a matching 
process based on the designated color matching meth- 
od, information used for the process of the designated 
color matching method does not exist in a source profile 
30 or a destination profile. 

[0280] The structure of a profile, the structure of the 
header information unit, the structure of the CMM proc- 
ess information storage unit, and the structure of the da- 
ta storage unit for CMM are similar to those for the sec- 
55 ond embodiment. 

[0281] Figs. 48 to 50 show flow charts illustrating a 
process of fetching information used for a process of a 
designated color matching method from a source profile 
and a destination profile and of executing color matching 
40 at the color reproduction process unit 2a. 

[0282] At step S700, image data is read. Then, 
processing proceeds to step S701 . 
[0283] At step S701, whether a device profile is at- 
tached to the image data is checked. 
45 [0284] If the profile is attached, processing proceeds 
to step S702, and the attached profile is setfor a source 
profile. Then, processing proceeds to step S704. 
[0285] If the profile is not attached, processing pro- 
ceeds to step S703, and a system profile is set for a 
so source profile. Then, processing proceeds to step S704. 
[0286] Here, the system profile denotes a color mon- 
itor profile in current use. 

[0287] At step S713, a CMM process is executed. 
Then, processing proceeds to step S714. 
55 [0288] At step S71 4, whether remaining image data 
exists is checked. If not, processing terminates. If 
present, processing returns to step S700. 
[0289] Figs. 51 to 53 show a flow chart illustrating the 
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process of step S713 of Fig. 50. 
[0290] At step S800, the head address of a source 
profile is fetched, and the fetched head address is set 
for adrl . Then, processing proceeds to step S801 . 
[0291] At step S801 , an offset value forthe CMM proc- 
ess information storage unit in the header information 
unit is set for adr2. Then, processing proceeds to step 
S802. 

[0292] At step S802, pointer! is set to adrl + adr2. 
Then, processing proceeds to step S803. 
[0293] At step S803, pointeM is set to the head of 
headerfor CMM1 in the CMM process information stor- 
age unit. Then, processing proceeds to step S804. 
[0294] At step SB04, I is set for constant j. Then, 
processing proceeds to step S805. 
[0295] At step S805, the value of J and the value of n 
(constant) indicative of the number of profiles are com- 
pared. 

[0296] If j is greater than n, processing proceeds to 
step S806 to notify the user of the absence of informa- 
tion necessary for a designated process. 
[0297] At step S807, an instruction from the user 
whether to use a default printer profile for processing is 
waited for. 

[0298] If an instruction to terminate processing is giv- 
en, processing terminates. 

[0299] If it is indicated that the user uses a default 
printer profile for processing, processing proceeds to 
step S808, and pointer! is set to the head of headerfor 
a default CMM. Then, processing proceeds to step 
S811. 

[0300] Here, the default CMM is a CMM predeter- 
mined as default, i.e. one of n types of CMMs. 
[0301] If j is not greater than n, processing proceeds 
to step S809. CMMsubtype which has been fetched 
from the header for CMM pointed by a pointer is com- 
pared with CMMtype. 

[0302] If not equal, processing proceeds to step S81 0. 
j is incremented by one, and the pointer is set to the 
head of header for a next CMM. Then, processing re- 
turns to step S805. 

[0303] If equal at step S809, pointeM is set to the head 
address of CMM data for CMM pointed by a pointer. 
Then, processing proceeds to step S516. 
[0304] At step S811, pointeM is set to the head ad- 
dress of data for CMM. Then, processing proceeds to 
step S812. 

[0305] At step S812, the head address of a destina- 
tion profile is fetched, and the fetched head address is 
set for adrl . Then, processing proceeds to step S813. 
[0306] At step S81 3, an offset valueforthe CMM proc- 
ess information storage unit in the header information 
unit is set for adr2. Then, processing proceeds to step 
S814. 

[0307] At step S814, pointer^ is set to adrl + adr2. 
Then, processing proceeds to step S815. 
[0308] At step S815, pointer2 is set to the head of 
header for CMM1 . Then, processing proceeds to step 



S414. 

[0309] At step S816, I is set for constant j. Then, 
processing proceeds to step S81 7. 
[0310] At step S817, the value of j and the value of n 
5 (constant) indicative of the number of profiles are com- 
pared. 

[0311] If j is greater than n, processing proceeds to 
step S81 8. Pointer? is set to the head of header for a 
default CMM. Then, processing proceeds to step S822. 

10 [0312] Here, the default CMM is a CMM predeter- 
mined as default, i.e. one of n types of CMMs. 
[0313] If j Is not greater than n, processing proceeds 
to step S819. CMMSubtype which has been fetched 
from the header for CMM pointed by a pointer is com- 

15 pared with CMMtype. 

[031 4] If not equal, processing proceeds to step S820. 
j is incremented by one, and the pointer is set to the 
head of header for a next CMM. Then, processing re- 
turns to step S817. 

20 [0315] If equal at step S81 9, processing proceeds to 
step S821 . Pointer! is set to the head address of CMM 
data for CMM pointed by a pointer. Then, processing 
proceeds to step S822. 

[0316] At step S822, a CMM process is executed us- 
25 hg data for CMM process pointed by pointeM and 
pointer2, and then processing terminates. 
[0317] Thus, even when information used for a proc- 
ess of a designated CMM does not exist in a source pro- 
file or a printer profile, a color matching process can be 
30 executed using a process information of a predeter- 
mined default CMM. 

[0318] If information for a designated process does 
not exist, the user will be notified of it and hence be able 
to recognize whether a process wanted by the user is 
35 executable or not. 

[0319] Processing can be continued or terminated as 
desired by the user. 

[0320] The present invention may be carried out by 
software or hardware means. 

40 [0321] In the example given above, a printer profile is 
taken up as a destination profile. However, a similar 
process is also applicable to a monitor profile. 
[0322] As described above, according to the present 
invention, in a color management system or the like, the 

45 provision of a method for selecting a color matching 
process for image processing renders a color matching 
process selectable according to an application. 
[0323] Also, even when information used for a desig- 
nated color matching process does not exist, the color 

so matching process can be executed using previously 
prepared information. 

[0324] By checking to see if information used for a 
designated color matching process exists and notifying 
the user of the results of the check, the user can recog- 
55 nize whether the designated color matching process 
can be executed or not. 

[0325] Also, the user can select a color matching 
process giving preference to accuracy orthe one giving 
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preference to speed. For example, the user may exe- 
cute a color matching process giving preference to 
speed when the printing speed of a color output device 
is fast. Thus, it is possible to execute a color matching 
process more suited to an application. 



Claims 

1. An image processing apparatus comprising: 

input means (2b) for inputting image data from 
a source device; and 

colour processing means (23, 28, 29) for carry- 
ing out colour matching processing on the input 
image data by using a profile of the source de- 
vice and a profile of a destination device, char- 
acterised in that the apparatus further com- 
prises: 

setting means (2d) for setting a process 
type from a plurality of process types and 
for setting a colour matching process to be 
used in the colour matching using the set 
process type, the process type indicating 
the execution method used in the colour 
matching process, the plural process types 
differing with regard to their degree of ac- 
curacy or speed; and 

wherein the colour matching is a process for 
mapping the colour gamut of the source device to 
within the colour gamut of the destination device, 
plural colour matching processes being prepared 
for respective destination devices. 

2. Apparatus according to claim 1 , wherein the proc- 
ess types include a first process type in which the 
colour matching process is carried out by using a 
matrix calculation and a second process type in 
which the colour matching process is carried out by 
using a look-up table and an interpolation process, 
the speed of the first process type being greater 
than the speed of the second process type, and the 
accuracy of the second process type being greater 
than that of the first process type. 

3. Apparatus according to claim 1 or claim 2 including 
means whereby said setting means are adapted to 
set the process type and colour matching process 
in accordance with a manual instruction. 

4. Apparatus according to any preceding claim, 
wherein said processing means is adapted to carry 
out default processing utilising previously stored in- 
formation when a set colour matching process is not 
available. 
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5. An image processing method comprising: 

for jnputting colour image data from a source 
device; and 

carrying out colour matching processing on the 
input image data by using a profile of the source 
device and a profile of a destination device, 
characterised In that the method further com- 
prises: 

setting both a process type and a colour 
matching method to be used in the colour 
matching process, a process type indicat- 
ing the execution method used in the col- 
our matching process and there being a 
plurality of process types which differ with 
regard to their respective degrees of accu- 
racy or speed; 

said colour processing executing colour 
matching process on the image data by us- 
ing the process type as set; and 

wherein the colour matching process is a 
process for mapping the colour gamut of the source 
device to within the colour gamut of a destination 
device said colour matching processing executing 
colour matching processes having different map- 
ping methods for respective destination devices. 
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A method according to claim 5, wherein the process 
types include a first process type in which the colour 
matching process is carried out by using a matrix 
calculation and a second process type in which the 
colour matching process is carried out by using a 
look-up table and an interpolation process, the 
speed of the first process type being greater than 
the speed of the second process type, and the ac- 
curacy of the second process type being greater 
than that of the first process type. 

A method according to claim 5 or claim 6 including 
setting the process type and colour matching proc- 
ess manually. 

A method according to any one of claims 5 to 7, 
wherein processing means carries out default 
processing utilising previously stored information 
when a set colour matching process is not available. 



Patentansprtiche 

1 . Bildverarbeitungsvorrichtung, umfassend: 

eine Eingabeeinrichtung (2b) zum Zufuhren 
von Bilddaten von einer Quelleinrichtung; und 
eine Farbverarbeitungseinrichtung (23, 28, 29) 
zum Ausfuhren einer Farbubereinstimmungs- 
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verarbeitung fur die zugefuhrten Bilddaten un- 
terVerwendung eines Profils der Quelleinrich- 
tung und eines Profils einer Zieleinrichtung, 

gekennzelchnet durch: 5 

eine Einstelleinrichtung (2d) zum Einstellen ei- 
ner Verarbeitungsart aus einer Vielzahl von 
Verarbeitungsarten und zum Einstellen eines 
Farbubereinstimmungsprozesses, der bei der io 
Farbubereinstimmung unter Verwendung der 
eingestellten Verarbeitungsart zu verwenden 
ist, wobei die Verarbeitungsart das in dem Far- 
bubereinstimmungsprozeB verwendete Aus- 
fuhrungsverfahren angibt und sich die mehre- *s 
ren Verarbeitungsarten in Bezug auf ihren Grad 
der Genauigkeit oder Geschwindigkeit unter- 
scheiden; und 

wobei die Farbubereinstimmung ein ProzeB 20 
zum Abbilden des Farbtonumfangs der Quellein- 
richtung auf innerhalb den Farbtonumfang der Ziel- 
einrichtung ist und mehrere Farbubereinstim- 
mungsprozesse fur jeweilige Zieleinrichtungen vor- 
bereitet werden. 25 

Vorrichtung nach Anspruch 1 , bei der die Verarbei- 
tungsarten eine erste Verarbeitungsart, bei der der 
FarbubereinstimmungsprozeB unter Verwendung 
einer Matrixberechnung ausgefuhrt wird, und eine 30 
zweite Verarbeitungsart, bei der der Farbuberein- 
stimmungsprozeB unter Verwendung einer Nach- 
schlagetabelle und eines Interpolationsprozesses 
ausgefuhrt wird, einschlieBt, wobei die Geschwin- 
digkeit der ersten Verarbeitungsart groBer ist als die 35 
Geschwindigkeit der zweiten Verarbeitungsart und 
die Genauigkeit der zweiten Verarbeitungsart gro- 
Ber ist als die der ersten Verarbeitungsart. 

Vorrichtung nach Anspruch 1 Oder 2, umfassend ei- *o 
ne Einrichtung, durch welche die Einstelleinrich- 
tung dazu ausgelegt wird, die Verarbeitungsart und 
den FarbubereinstimmungsprozeB in Ubereinstim- 
mung mit einer manuellen Anweisung festzulegen. 

45 

Vorrichtung nach einem der vorangehenden An- 
spruche, bei der die Verarbeitungseinrichtung dazu 
ausgelegt ist, eineStandardverarbeitung unter Ver- 
wendung vorangehend gespeicherter Informatio- 
nen auszufuhren, wenn ein festgelegter Farbuber- so 
einstimmungsprozeB nicht verfiigbar ist 

Bildverarbeitungsverfahren, umfassend: 

Zufuhren von Farbbilddaten von einer Quellein- 55 
richtung; und 

Ausfuhren einer Farbubereinstimmungsverar- 
beitungfurdiezugefuhrten Bilddaten unterVer- 



wendung eines Profils der Quelleinrichtung und 
eines Profils einer Zieleinrichtung, 

dadurch gekennzelchnet, daB das Verfah- 
ren femer umfaBt: 

Einstellen sowohl einer Verarbeitungsart und 
eines Farbubereinstimmungsverfahrens, das 
in dem FarbubereinstimmungsprozeB zu ver- 
wenden ist, wobei eine Verarbeitungsart das in 
dem FarbubereinstimmungsprozeB verwende- 
te Ausfuhrungsverfahren angibt und eine Viel- 
zahl von Verarbeitungsarten vorhanden sind, 
welche sich in Bezug auf ihre jeweiligen Ge- 
nauigkeits- oder Geschwindigkeitsgrade unter- 
scheiden; 

wobei die Farbverarbeitung einen Farbuber- 
einstimmungsprozeB fur die Bilddaten unter Ver- 
wendung der festgelegten Verarbeitungsart aus- 
fuhrt; und 

wobei der FarbubereinstimmungsprozeB ein 
ProzeB zum Abbilden des Farbtonumfangs der 
Quelleinrichtung auf innerhalb den Farbtonumfang 
einer Zieleinrichtung ist und die Farbubereinstim- 
mungsverarbeitungFarbubereinstimmungsprozes- 
se mit unterschiedlichen Abbildungsverfahren fur 
jeweilige Zieleinrichtungen ausfuhrt. 

6. Verfahren nach Anspruch 5, bei dem die Verarbei- 
tungsarten eine erste Verarbeitungsart, bei der der 
FarbubereinstimmungsprozeB unter Verwendung 
einer Matrixberechnung ausgefuhrt wird, und eine 
zweite Verarbeitungsart, bei der der Farbuberein- 
stimmungsprozeB unter Verwendung einer Nach- 
schlagetabelle und eines Interpolationsprozesses 
ausgefuhrt wird, einschlieBt, wobei die Geschwin- 
digkeit der ersten Verarbeitungsart groBer ist als die 
Geschwindigkeit der zweiten Verarbeitungsart und 
die Genauigkeit der zweiten Verarbeitungsart gro- 
Ber ist als die der ersten Verarbeitungsart. 

7. Verfahren nach Anspruch 5 oder 6, umfassend das 
manuelle Festlegen der Verarbeitungsart und des 
Farbubereinstimmungsprozesses. 

8. Verfahren nach einem der Anspruche 5 bis 7, bei 
dem die Verarbeitungseinrichtung eine Standard- 
verarbeitung unter Verwendung vorangehend ge- 
speicherter Informationen ausfuhrt, wenn ein fest- 
gelegter FarbubereinstimmungsprozeB nicht ver- 
fugbar ist. 



Revendications 

1 . Appareil de traitement d'image comprenant : 
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un moyen d'entree (2b) pour entrer des don- 
nees d'image en provenance d'un dispositlf 
source ; et 

un moyen de traitement de couleur (23, 28, 29) 
pour executer un traitement de correspondan- 5 
ce de couleur sur les donnees d'image d'entr6e 
en utilisant un profit du dispositlf source et un 
profit d'un dispositlf de destination, caracterise 
en ce que I'appareil comprend de plus : 

10 

un moyen de parametrage (2d) pour para- 
meter un type de processus a partir d'une 
plurality de types de processus et pour pa- 
rameter un processus de correspondance 
de couleur a uttltser dans la correspondan- is 
ce de couleur en utilisant le type de proces- 
sus parametre, le type de processus indi- 
quant le procede' d'execution utilise dans 
le processus de correspondance de cou- 
leur, les plusieurs types de processus dif- 20 
ferant en ce qui concerne leur degr£ de 
precision ou de Vitesse ; et 

dans lequel la correspondance de couleur est 
un processus pour mappage de la gamme de cou- 25 
leurs du dispositif source dans le cadre de la gam- 
me de couleurs du dispositif de destination, plu- 
sieurs processus de correspondance de couleur 
etant prepares pour des dispositifs de destination 
respectifs. 30 

Appareil selon la revendication 1 , dans lequel les 
types de processus comprennent un premier type 
de processus dans lequel le processus de corres- 
pondance de couleur est execute en utilisant un cal- 35 
cul matriciel et un second type de processus dans 
lequel le processus de correspondance de couleur 
est execute en utilisant une table de consultation et 
un processus ^interpolation, la Vitesse du premier 
type de processus etant plus grande que la vitesse *o 
du second type de processus, et la precision du se- 
cond type de processus etant plus grande que celle 
du premier type de processus. 

Appareil selon la revendication 1 ou la revendica- 45- 
tion 2, comprenant un moyen de sorte que lesdits 
moyens de parametrage sont concus pour parame- 
tre r le type de processus et le processus de corres- 
pondance de couleur selon une instruction manuel- 
le. so 

Appareil selon Tune quelconque des revendications 
precedentes, dans lequel ledit moyen de traitement 
est concu pour executer un traitement par d6f aut en 
utilisant des informations precedemment stockees 55 
quand un processus de correspondance de couleur 
parametre n'est pas disponible. 



5. Procede de traitement d'image comprenant : 

Pentr6e de donn6es d'image en couleurs en 
provenance d'un dispositif source ; et 
['execution d'un traitement de correspondance 
de couleur sur les donnees d'image d'entree en 
utilisant un profil du dispositif source et un profil 
d'un dispositif de destination, caracterise en 
ce que le procede comprend de plus : 

le parametrage a la fois d'un type de pro- 
cessus et d'un procecte de correspondance 
de couleur a utiliser dans le processus de 
correspondance de couleur, un type de 
processus indiquant le procede d'execu- 
tion utilise dans le processus de corres- 
pondance de couleur et une pluralite de ty- 
pes de processus qui different en ce qui 
concerne leurs degres respectifs de preci- 
sion ou de Vitesse existant ; 
ledit traitement de couleur executant un 
processus de correspondance de couleur 
sur les donnees d'image en utilisant le type 
de processus tel que parametre ; et 

dans lequel le processus de correspondance 
de couleur est un processus pour mappage de la 
gamme de couleurs du dispositif source est la gam- 
me de couleurs d'un dispositif de destination, ledit 
traitement de correspondance de couleur execu- 
tant des processus de correspondance de couleur 
ayant des procedes de mappage difterents pour 
des dispositifs de destination respectifs. 

6. Precede selon la revendication 5, dans lequel les 
types de processus comprennent un premier type 
de processus dans lequel le processus de corres- 
pondance de couleur est execute en utilisant un cal- 
cul matriciel et un second type de processus dans 
lequel le processus de correspondance de couleur 
est execute en utilisant une table de consultation et 
un processus d'interpolation, la vitesse du premier 
type de processus etant plus grande que la vitesse 
du second type de processus, et la precision du se- 
cond type de processus etant plus grande que celle 
du premier type de processus. 

7. ProcSde selon la revendication 5 ou la revendica- 
tion 6, comprenant le parametrage du type de pro- 
cessus et du processus de correspondance de cou- 
leur manuellement. 

8. Proc6de selon I'une quelconque des revendications 
5 a 7, dans lequel un moyen de traitement execute 
un traitement par d6faut en utilisant des informa- 
tions pr6c6demment stockees quand un processus 
de correspondance de couleur pararrtetre n'est pas 
disponible. 
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